<19)B*BftWf UP) 02) & !|# 1^ & (A) 



ftfflsfl 1-65552 

<43)&HB ¥fi6H¥(1999) 3 H 9 0 



<51)IntCl.' 

G 1 0 C 3/02 

G 1 0 B 3/00 

G 1 0 C 1/02 



F I 

G 1 O C 3/02 

G 1 0 B 3/00 

G 1 0 C 1/02 



B 
E 



w*3K®»2 mm (£ 5 K) 



<21)fflRfHJ 


#H¥9 -247389 


(71)tHKA 


594130813 








(22) ansa 


¥j6fc9¥U997)8flllB 




#RljaSlSTefi»il8Br34«25^ 




<72)3fiW# 


em m 








#ffllft©Ba*Sr»576»Mj©20 






(74)«SA 





(54) T^y^htfT/^ttfi^lB^B 



(57) imm) 

;g2<^T;£l£lBe£;fr"r^<5 A-l 1 _L^^p — 7 

h fT/^II^^K^llT^l9, 9 <£>1? jggfl 9 a 
ic^^9(D^ib^r^i:^-r6«*^^»)^l-JE 

$iJi~5^ 3£i£tj\ ^co^ h >^-2 3W\<D 

y V^2 9) smix.tv^ 0 




ftmW-l 1-6 5 5 5 2 



(2) 



ir-^T«S^ er/*#i mkb v *m *>*ltv > 6 51 o 

[0 0 0 1 ] 
10 0 0 2] 

*&i<omm±mz.&±mm2tmwbt%x&*), ^<d 

[0 0 0 3] iil6 0«HA9^1#l OtCj: 0 
-7 1 2«r^LT§I^WLnr^JcS:^$HT*5f9, 13 

^-T ittjitffrg t fi«4ft-c^i-«i6flklt <t op^ *&mx% 
5^^^ I5fl«8ff^ l 6fcUMHf*i so 
[0004] %*5, fryo^^x-t-^ogR^ttiiffi 

XZZXoiZ, *»T-A5©jfe«li-|Rtt<D»#»5 



-A5^tt5^ll^/i<LTV^c 1 7a^ff ^ 
* 1 7 ^|S(t/c^T\ ^7-A5^fg5 5 a tf^ 

«J t flUtt r # 6 J: 5 ^ 5 o 

[0 0 0 5] 

itm<*ft<Dtt&ti&j*&x&&m<Dmm&mwi,\s > m 

[0 0 0 6] 

ft»«j<^»ffiaj^agE-e# 5*51 u^— 

LT, ^rO*5l w<-^niibaK±^«K*5l u 
_b|E*5l £JtiE* h ys<— fflO(D*r6]-v5lo3g-5* 

[0 0 0 7] wO«^c*5«t5*5l^»i: LTtt, SBrt 

n - ^ *c»*ti» * *L-c—»as*5l * > 5 

17 -f -v-^TiS^ trr y 1 t> tttt btit^s 

ffiB^^ 5> * Wco # (^fifico m t- 5 Ji, 5 1 o §S 
19 ^ ^ y >->/^ i o Tli^^icPJ < LT 
v^5. ttffi^s^M^tD&B^Si-^irs *5lw^-li 
^ icS'fcoTfltjhU ®«»-^5Io!i!9^^ 

[0 0 0 8] 

#flBU*^6>RW-t-s 0 EIi~Igl5{i*^^(D||J6co^ 
[0 00 9] 9 (DftmU 9 a KLfcK&A 9 O^Rj^ 



(3) 



ftfflW-l 1 -6 5 5 5 2 



2 0^mm^tlX^X, E##l 8S:ttB#«:A*l9<D« 

K*£*lTV>affl»ffi2 1 lctt«^KTV>6 0 
[0010] *>L9 »«J«|S»C»KU-t:v^SIBB* 3 

V>5, El»*?rffi**3l 2 2 i:K*9lw<— 2 2 CD 

@J»flS*8iWJi"S* 3 3ftSR«"fe*tT*5 9 , 

2 2C0T*«FPft'Jtt»a*3tCffi»2 4t$ftXl^ 
W<— 2 2#* 3 ^.t «9«tih 

LTV^W) ttaft»2 > 2«|0 < (lfffi»* J E*#i 8»c 

[0 0 1 l] BP*>, *§|#«o— «*r»Wr*i:, *9I 
2 2 0KfffiSB^7y^ 2 5S:H»L^ Z-<O7y0 
2 6fc!7>f*-2 6W-«r«*L'r, ^t-26$r 
2 2 8fc#tt*UT9lo«0;*:/ 
y >i/2 9 £iS*ti-S. SloSS^^y >-^2 9(OT3S 
te, ii*oj;5^naffl*^b3 0, :o^vh3 0i: 
SH&Lfc^s/ b 3 iatffl8»ffl#^b 3 0 ^#«3^ffit- 
X»t5i»^^-b3 2lCt *^y ^ 

2 9©3UW«:lttli"e*5J:5fcU, 

[0 0 12] ±IS^«^;^J;tttf, «**6dSBBCfeffi 
■^*>S«Ftft, *g|W<— U2 2, CO*9IW<-2 
2*ffi#tt«-eS»L-TV^E*tfrl 8Mft^9^ 
VTfcaSMeiiSloK*)*:^ V^2 9©ft»Tti*» 
*XT^6 0 *5I W^-2 2^«-r59lo»*)^>^y 
2 9 0/^(1^ b3 HdJ:9«US5ffl^b 301: 
»B^3tcS^$^^TV^^5:^^ , ^~ h 3 2-m»U»»* 

B6*3^Dfl^»3 att*3l w<— 2 2^>lElKi^^-rs 

[0 0 13] Scld, ±»Lfc««MIPHK«<ofMl*R 

te, w<— 2 2rt:i3£iSfiii:*tfflJ-jfeoTv^r, gio 
ao^^y ^^2 9tt#«ux»fc«iv^i»*-ci7>fir 

6 9 t i fcKM^ffl^^f+f&ft t L"C« 

[oo i4] ip*>. *M6asHCfctt«a»fe¥M#a> 
■ «fnffiit*T?^ra^*)6fiFtt, ^lo^^^^y >^2 9 

»5«K*6 0B»flFI±*5l w<— 2 2cD(llffiitcJ:oT 



-2 3lcato-C»JtfS„ w 2 2 <D& Jh 

tt«^6>*MW6 WiSloBO^^y ^2 9i:i5B 

m\tm%9<D^.n^—y i 2 a** 4i^to 

[0 0 15] ±BMt»c*>6«««6«:BBCS» 

H > ^§|U/<-2 2 1** hy/<-2 3^^/coT^lhL 
Tt^Sfc*, Slo»0^^y V^2 9^9l«A* J IMHi 
BfcfWHLftV\ Lfc^ot, fttt 6 

*JS6Ji»A9i:Offi*»-C*>5«#l 0±t?±*r^^J 

ri"tfrt^*So 
[0 0 16] ^LT, ^<DPflC*m-*5V>T, Ei2cDiS 

^■c«i-±BBffi«^b*»-c^i-*tH c*fc«fc»SHr 

6#i8l/t*§l W<— 2 2KE#*M 8^S»i-St, 
5lo5gt)^^y >-^2 9W9I3R*^$5| 2 2 

LTfff*i 8icfpffli:sfc«), ^ofg<o«i«^t6^K 

Cttfls-CttgioWD ^>^y ^^2 9<Z5§I3S#J& S **L9«: 
^ LT«^I 6 colllrg® $ it6 J: ^ l-f It 5, r 
cofcfc, ««at6*sHi:<5fflBli:5S<5<^ffioTg|o« 

[0 0 1716*5, Ill^O^^x^v^Srff*^*^ 
IMaa63&^BU»A9dsaiSffl:B^«>5i*, » 
*Wtt^y h2 0«:lHi)tff«#l 8Sr*A9 0*ffi» 
9 a IH&Kl^tT, . 0 4 OfiSS^t i 5 ^JE*# 
1 8*r*5l.^<—2 2 0HlfcSiK±36»6#l*LT*5<. ft 

^6_blc^^L9 £ftteu *o«-C. H5^tJ:9l^ 

t:i:ta ««i6m9 ^^fc«cat?^i"r t 

[0018] 

<DlW*iq»i^llBJc»**A/-C«a«:i-5««ft4:»}H > 
[Ell] *«««>jnt«>»««:*i"t>^^* 



1 -6 5 5 5 2 



(4) 



[0 2] si ^^^mu^rnvtm^-rn^wmm 

®0-Cfc£ o 

[03] H2oSI»ffi«TO*^Lt*9l w<-^<oB83g 
[0 4] 0 2OH^ffigTco** j ^^5|u/<-^:OKa 
[05] 01 \c^1-h<nfrbmm&km%*WLVft'i-#: 
[06] ttoTyT'?^ htfryo-pj-cfcoT, -e 



l«»T-A, 6l*ltttX, 7r±3t*U 9f**;*u 9 a 

tt* 2 3i$*bvs<— , 2 4 (I*!** 2 6 12 17^ 
— > 2 7, 2 8(i^f^n — ^ N 2 9(i§|o5S«9^^y >^ 



[01] 



12] 




13] 



14] 




9 

^////)//;: 



21 19 20 




[05] 




So 17a 



¥fffl¥-l 1 -6 5 5 5 2 

(5) 



IH 6] 




The Japanese Patent Office 
Laid-Open Patent Application Publication No. Hei- 11-65552 (JP-A- 11 -65552) 
(43) Publication Date: March 9, 1999 
(22) Application Date: August 11, 1997 

(2l)Application No.: Hei-9-247389 (JP 19970247389 19970811) 

(71) Applicant: TOYO PIANO MFG. CO., LTD. (Code: 594130813) 

34-25, Funakoshi-cho, Hamamatsu City, Shizuoka Pref., Japan 

(72) Inventor: Masaru SATO 

576-20, Niijima, Iwata City, Shizuoka Pref., Japan 
(74) Agent: Sadao KIKUKAWA, Patent Attorney 
(51) Int C15 : G10C3/02J G10B3/00; G10C1/02 

Request for Examination: not yet requested Number of Claims: 2 (5 pages in total) 
(54) Title of the Invention: 

FALL BOARD OPENING/CLOSING DEVICE FOR UPRIGHT PIANO 
(57) Abstract 

[Problem to be Solved] A biasing force is exerted on a fall board toward its opening to 
lighten the weight of the fall board so that the fall board can be opened/closed lightly for 
the prevention of injuries when fingers are pinched between the fall board and related 
piano parts. 

[Solution] A fall board opening/closing device for an upright piano in which a fall board 6 
and an upper still 9 are connected by a hinge 10; the fall board 6 is supported through 
support arms 5 for rotation between left and right side arms 31 and the upper still 9 is 
supported on rails 11 disposed below an upper front board 2 of a piano body 1, for 
pulling-out movement through support rollers 12, wherein on the back side 9a of the upper 
still 9 is mounted a pressure contact body 18 for movement in the lateral direction 
perpendicular to the moving direction of the upper still 9J to the side arm 3 is pivotally 
mounted a traction lever 22 whose back side on the side of its free end 22a is adapted to be 
in abutment against the pressure contact body 18,* on the rotational passage of the traction 
lever 22 is provided a stopper 23 for restricting the rotation angle of the traction lever; and 
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traction means (a coil spring 29) is provided for pulling the traction lever 22 toward the 

stopper 23. 

[Claims] 

[Claim l] A fall board opening/closing device for an upright piano in which a fall board 
and an upper still are connected by a hinge; the fall board is supported through support 
arms for rotation between left and right side arms; and the upper still is supported on 
rails disposed below an upper front board of a piano body, for pulling-out movement 
through support rollers, characterized in that, on the back side of the upper still is 
mounted a pressure contact body for movement in the lateral direction perpendicular to 
the moving direction of the upper still; to the side arm is pivotally mounted a traction 
lever whose back side on the side of its free end is adapted to be in abutment against the 
pressure contact body; on the rotational passage of the traction lever is provided a stopper 
for restricting the rotation angle of the traction lever; and traction means is provided for 
pulling the traction lever toward the stopper. 

[Claim 2] The fall board opening/closing device for an upright piano of claim 1, wherein a 
tension string as the traction means for the traction lever, which is attached, at the lower 
end, to the piano body 1 is connected to a wire stretched around guide rollers and 
connected, at one end, to the traction lever. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to an improvement of a fall board opening/closing device for 
an upright piano in which the fall board can be opened/closed lightly so as to prevent 
injuries when player's fingers are pinched between the fall board and related piano parts. 
[0002] 
[Prior Art] 

A conventional fall board opening/closing device for use in an upright piano will 
be described with reference to Fig. 6. In the upper front of a piano body 1 is provided an 
upper front board 21 below the upper front board and on either of the left and right sides of 
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the piano body is fixed a side arm 3; and to the lower ends of the side arms 3 is fixed a key 
bed 4 extending horizontally in the longitudinal direction. Between the side arms 3 is 
supported a fall board 6 for rotation through support arms 5; numeral 7 designates a 
support shaft of the support arm; and the fall board 6, rested in the closed position is at its 
forward end, in contact with a key slip 8 fixed to the upper side of the key bed 4 at the 
forward end. 
[0003] 

To the rear end of the fall board 6 is connected an upper still 9 through a hinge 
10; the upper still 9 is supported on rails 11 disposed, a little inclined, below the upper 
front board 2 of the piano body for pulling-out movement through support rollers 12; and 
numeral 13 designates a bracket of the support roller. The upper still 9 is adapted to run 
on the rails 11 by means of the support rollers in association with the opening operation of 
the fall board 6 and move between an advanced position shown in solid lines and a 
retracted position shown in imaginary lines. Numeral 14 designates a stopper for 
restricting the retracted position of the upper still 9, numeral 15 a key stop rail, and 
numeral 16 a fitting screw for the key stop rail 15. 
[0004] 

To allow the fall board 6 and the upper still 9 to be removed from the piano body 1 
in one unit at the time of maintenance of the piano, the support arm 5 is formed, at the 
leading end, with a fork-shaped mounting portion 5a for engagement/disengagement with 
and from the support shaft 7. When the mounting portion 5a is engaged with the support 
shaft 7, a chuck 17 pivotally mounted to the support arm 5 through a pivot shaft 7b comes 
in abutment against the support shaft 7, preventing the support arm 5 from slipping off 
the support shaft 7. Numeral 17a is a projection provided on the chuck 17, acting as a 
means for releasably interlocking the mounting portion 5a at the inner side thereof such 
that the mounting portion 5a of the support arm 5 can maintain the engagement with the 
support shaft 7. 
[0005] 

; [Problem to be Solved by the Invention] 
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In the conventional piano described above, the weight of the fall board 6 should be 
supported directly by hand when the fall board 6 is opened/closed, and the fall board 6 is 
considerably weighty for a small child, so that he or she might have his or her fingers 
pinched between the forward end of the fall board 6 and the key slip 8 by mistake 
particularly when the fall board is closed, causing injuries. To solve such a problem, it is 
an object of this invention to provide a fall board opening/closing device for a piano in 
which the weight of the fall board can be lightened by a biasing force exerted on the fall 
board toward its opening, the fall board can be opened/closed lightly, and injuries are 
prevented even when fingers are pinched. 
[0006] 

[Means for Solving the problem] 

In order to achieve the foregoing object, this invention is characterized by a fall 
board opening/closing device for an upright piano in which a fall board and an upper still 
are connected by a hinge; the fall board is supported through a pair of support arms for 
rotation between left and right side arms; and the upper still is supported on rails 
disposed below an upper front board of a piano body, for pulling-out movement through 
support rollers, wherein on the back side of the upper still is mounted a pressure contact 
body for movement in the lateral direction perpendicular to the moving direction of the 
upper still; to the side arm is pivotally mounted a traction lever whose back side on the 
side of its free end is adapted to be in abutment against the pressure contact body; on the 
rotational passage of the traction lever is provided a stopper for restricting the rotation 
angle of the traction lever; and traction means is provided for pulling the traction lever 
toward the stopper. 
[0007] 

As a traction means in this arrangement, a tension spring attached, at the lower 
end, to the piano body 1 is connected to a wire stretched around guide rollers and 
connected, at one end, to the traction lever, and when the fall board is in a position 
between a closed and an intermediate half-open position, a force is exerted on the fall 
board toward its opening by the tension spring. If the fall board reaches to the half-open 
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position, the traction lever comes in abutment against the stopper to be stopped and no 
force is exerted on the fall board toward its opening by the tension spring. It is to be 
understood that a weight connected to the wire for the traction of the traction lever or an 
oil damper attached to the traction lever is also included in the traction means. 
[0008] 

[Embodiment of the Invention] 

An embodiment of this invention will be described with reference to the 
accompanying drawings. Fig. i'Fig. 5 are vertical sectional side views, showing the 
embodiment of this invention. Like parts as illustrated in Fig. 6 are designated by like 
reference numerals, and the description is omitted. 
[0009] 

On the backside 9a of the upper still 9 is mounted a pressure contact body 18 for 
movement in the lateral direction perpendicular to the moving direction of the upper still 
9, numeral 19 designates its support frame, and the pressure contact body 18 is supported 
for sliding movement by the support frame 19. On the support frame 19 is mounted a 
fastening nut 20 for fixing the pressure contact body 18 at a sliding position, which holds 
the pressure contact body 18 normally in a position at which the pressure contact body 18 
is protruded from the side face of the upper still 9. In this embodiment, the pressure 
contact body 18 is a roller, which is shaft-mounted to a sliding plate 21. The sliding plate 
21 is also mounted in the support frame 19 for sliding movement. 
[0010] 

On the other hand, in a recessed portion 3a of the side arm 3 facing the side face 
of the upper still 9 are provided a rotatable traction lever 22 biased by a traction means 
described later and a stopper 23 for restricting the rotation angle of the traction lever 22, 
and the traction lever 22 is pivotally mounted 24, at the lower end, to the side arm 3 and 
arranged such that normally (except when the traction lever 22 is stopped by the stopper 
23) the backside of the traction lever on the side of its free end 22a can be in abutment 
against the pressure contact body 18. 
[0011] 
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That is, explaining an example of the traction means, a hook 25 is fixed to the 
backside of the traction lever 22, one end of a wire 26 is connected to the hook 25, and the 
wire 26 is stretched around a pair of guide rollers 27, 28 to be connected to a tension 
spring 29. The lower end of the tension spring 29 is attached to the piano body 1 (to the 
side surface of the side arm 3 in the figure) in such a manner that pulling force of the 
tension spring 29 can be adjusted as usual by an adjusting bolt 30, a nut 31 fitted on the 
bolt 30, and a support plate 32 for supporting the adjusting bolt 30 for movement. 
[0012] 

In the arrangement described above, even when the fall board 6 is in a closed 
position, the fall board 6 is placed under a condition of being biased by the tension spring 
29 through the traction lever 22, pressure contact body 18 in abutment against the 
traction lever 22 in a pressed relation, and upper still 9. The. spring force of the tension 
spring 29 to the traction lever 22 is adjusted by an ascending/descending position of the 
adjusting bolt 30 when the adjusting bolt 30 is moved by the nut 31 with respect to the 
support plate 32 fixed to the side arm 3. The recessed portion 3a of the side arm 3 is 
formed large enough to allow rotation of the traction lever 22. 
[0013] 

Now, the function of the foregoing fall board opening/closing device will be 
described. When the fall board 6 is in the state of closing as shown in Fig. 1, the traction 
lever 22 is approximately in an upright position, and the tension spring 29 is stretched, 
pulling the lower end of the wire 26 with a strongest pulling force. Therefore, the pulling 
force of the tension spring 29 acts as a biasing force for biasing the fall board 6 toward its 
opening together with the upper still 9 during opening operation of the fall board 6, so that 
the weight of the fall board 6 is lightened, allowing the fall board 6 to be opened with a 
small force. 
[0014] 

That is, when the fall board 6 is in a position between a closed and a half-open 
intermediate position, a force is exerted on the fall board 6 toward its opening by the 
tension spring 29, while opening operation of the fall board 6 can be lightened by the 
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rotation of the traction lever 22. When the fall board 6 reaches to the half-open position 
as shown in solid lines of Fig. 2, the traction lever 22 comes in abutment against the 
stopper 23 to be stopped. Although no force is exerted on the fall board 6 toward its 
opening by the tension spring 29 after the traction lever 22 has reached to its stopping 
position, opening operation of the fall board after half-opening can be facilitated and as 
shown in Fig. 2 by imaginary lines, fully opening of the fall board 6 will be achieved when 
the support rollers 12 of the upper still 9 come in abutment against stoppers 14. 
[0015] 

When the fall board 6 at a fully open position is closed, in a stage where the fall 
board 6 is in a position between a fully open and a half- closed position, since the traction 
lever 22 is in abutment against the stopper 23 and stopped, no pulling force of the tension 
spring 29 is exerted on the fall board 6. Therefore, no force is exerted on the fall board 6 
to lighten its weight. However, since, at the initial stage of the closing operation, the fall 
board 6 takes an upwardly standing posture on the hinge 10 functioning as a pivotal 
connection with the upper still 9, the force rotating the fall board 6 can be small. 
[0016] 

In this closing operation, when the fall board 6 moves from the fully open position 
shown in Fig. 2 by imaginary lines to the half-closed position shown in solid lines and the 
pressure contact body 18 comes in abutment against the traction lever 22, since the 
pulling force of the tension spring 29 is exerted on the pressure contact body 18 through 
the traction lever 22, in the subsequent closing operation of the fall board 6, the pulling 
force of the tension spring 29 acts to lighten the weight of the fall board 6 through the 
upper still 9. Therefore, the tension spring 29 is stretched as the fall board 6 approaches 
to its closing position, the pulling force increases and thus the force to lighten the weight 
of the fall board 6 increases gradually, so that the fall board 6 can be closed lightly with a 
small force, preventing an accident of fingers being pinched between the forward end of 
the fall board 6 and the key slip 8, causing injuries. 
[0017] 

In the case where maintenance is performed such as tuning, when the fall board 6 
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is fully opened and the upper still 9 is in a retracted position, the fastening nut 20 is 
unfastened and the pressure contact body 18 is moved toward the backside 9a of the upper 
still 9, so that the pressure contact body 18 is kept off the rotational passage of the 
traction lever 22 as shown in Fig. 4 by imaginary lines. Then, the upper still 9 is pulled 
out and folded on the fall board 6 which has returned to the closed position, and the chuck 
17 is rotated thereafter so as to release the support arm 5 from the support shaft 7, 
allowing the fall board 6 to be removed together with fall board 9. 
[0018] 

[Effect of the Invention] 

According to this invention described above, a force of traction means for pulling 
the traction lever is applied to the fall board as a force toward its opening, which lightens 
the weight of the fall board and allows the fall board to be opened/closed with a small force, 
thereby eliminating a danger of fingers being injured when pinched between the forward 
end of the fall board and the key slip during closing operation of the fall board, as well as 
effecting light and easy opening operation of the fall board. 
[Brief Description of the Drawings] 

Fig. 1 is a vertical sectional side view, partly cut away, of an embodiment of this 
invention, with a fall board closed. 

Fig. 2 is a partial vertical sectional side view of a portion of Fig. 1. 

Fig. 3 is a partial plan view, showing the relation between an upper still and a 
traction lever at a position shown in Fig. 2 by solid lines. 

Fig. 4 is a partial rear view, showing the relation between the upper still and the 
traction lever at the position shown in Fig. 2 by solid lines. 

Fig. 5 is a partial vertical sectional side view of a portion, illustrating the fall 
board and the upper still being removed from a piano body shown in Fig. 1. 

Fig. 6 is a vertical sectional side view, similar to Fig. 1, showing as an example a 
portion of a conventional upright piano. 
[Explanation of Symbols] 

1- piano body 2 upper front board 3- side arm 4 key bed 5' support arm 
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6: fall board 7: support shaft 9: upper still 9a- backside 10* hinge 

11" rail 12- support roller 18* pressure contact body 22* traction lever 

22a: free end 23* stopper 24* pivotally mounted 26' wire 27,28' guide wire 
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